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(57) The application provides a sintering apparatus,
a packaging system for an organic light emitting diode
device and a sintering method, belongs to the technical
field of organic light emitting diode device and can solve
problems of long process time and high cost existed in
the existing high temperature sintering process of organic
light emitting diode device. The sintering apparatus com-
prises two sintering chambers capable of being commu-
nicated with each other, during operation, the substrate
coated with glass cement is first placed into a sealed first
sintering chamber to complete a first sintering process;
then the substrate is placed into the second sintering
chamber to complete a second sintering process. Thus,
a time interval between the first sintering process and
the second sintering process can be reduced, and no
more nitrogen is wasted in transition from the first sinter-
ing process to the second sintering process.
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Description

Technical Field

[0001] The present application relates to the technical
field of an organic light emitting diode, and particularly to
a sintering apparatus, a packaging system for an organic
light emitting diode device and a sintering method.

Background Art

[0002] Organic light emitting diode (OLED) devices are
self-luminous display devices using a current to drive
light-emitting materials to emit light. Common light-emit-
ting materials used in OLED devices include small mol-
ecule dyes and pigments. These small molecule dyes
and pigments are very sensitive to water and oxygen and
will lose their light-emitting properties soon when they
are exposed to water and oxygen. Therefore, a good
package is critical to the service life of the OLED device.
Existing packaging technologies include glass cement
packaging, film packaging and drip packaging and the
like. In the glass cement packaging in which processes
and materials have been matured, it is required to per-
form a high temperature sintering process on the glass
cement coated on the glass substrate to remove organic
solvent and additives in the glass cement so as to im-
prove the reliability of the glass cement packaging.
[0003] The high temperature sintering process of the
glass cement usually comprises two steps: a first step is
to bake a substrate coated with the glass cement in an
air atmosphere; and a second step is to treat it in a nitro-
gen atmosphere.
[0004] The inventor has discovered that there are at
least the following problems in the existing technology:
an existing high temperature sintering apparatus shown
in figure 1 comprises a sintering chamber 1, the sintering
chamber 1 is provided with a chamber door 13, the sin-
tering chamber 1 is further provided with an air ventilation
pipe 11 communicating with external air and a nitrogen
ventilation pipe 12 for charging nitrogen into the sintering
chamber 1. After the first step of the above process is
performed on a substrate 5 coated with the glass cement,
a large amount of nitrogen must be continuously charged
into the sintering chamber 1 till contents of oxygen and
water in the sintering chamber 1 are reduced to be less
than 100ppm, then the second step of the above process
is performed. This procedure takes a long time (about
60min) and consumes a large amount of nitrogen, thus
the cost is high.

Summary

[0005] In view of the problems of long process time
and high cost existed in the existing high temperature
sintering process, the present application provides a sin-
tering apparatus, a packaging system for an organic light
emitting diode device and a sintering method.

[0006] A technical solution adopted in the present ap-
plication to solve the above problems is a sintering ap-
paratus, which is used for sintering a substrate coated
with glass cement, and comprises a first sintering cham-
ber and a second sintering chamber which are disposed
adjacent to each other, wherein,
the first sintering chamber is provided with a first chamber
door capable of being opened or closed, and a first ven-
tilation pipe communicating with external air, the sub-
strate is placed into the first sintering chamber or taken
out from the first chamber through the first chamber door;
the second sintering chamber is provided with a second
ventilation pipe for introducing a second gas into the sec-
ond sintering chamber; and
the first sintering chamber and the second sintering
chamber are capable of being communicated with each
other.
[0007] Optionally, the first sintering chamber is further
provided with a blower device.
[0008] Optionally, a second chamber door capable of
being opened or closed is provided between the first sin-
tering chamber and the second sintering chamber.
[0009] Optionally, the second chamber door compris-
es a hard sealed heat insulation plate.
[0010] Optionally, a third ventilation pipe for introduc-
ing the second gas is provided at a position of the second
sintering chamber close to the second chamber door.
[0011] Optionally, the sintering apparatus further com-
prises a transporting device for transporting the substrate
between the first sintering chamber and the second sin-
tering chamber.
[0012] Optionally, the transporting device is an elevat-
ing stage, and the second sintering chamber is provided
above the first sintering chamber.
[0013] Optionally, the transporting device is an elevat-
ing stage, and the second sintering chamber is provided
below the first sintering chamber.
[0014] Optionally, the transporting device is a trans-
mission slide rail, and the first sintering chamber and the
second sintering chamber are provided side by side.
[0015] Optionally, the sintering apparatus further com-
prises a transporting chamber, a third chamber door ca-
pable of being opened or closed is provided between the
transporting chamber and the first sintering chamber, and
a fourth chamber door capable of being opened or closed
is provided between the transporting chamber and the
second sintering chamber.
[0016] Optionally, the second gas is an inert gas.
[0017] Optionally, the inert gas is nitrogen.
[0018] The present application further provides a pack-
aging system for an organic light emitting diode device,
which comprises the above sintering apparatus.
[0019] The present application further provides a sin-
tering method implemented by using the sintering appa-
ratus described above, the sintering method comprises
steps of:

placing a substrate into the first sintering chamber;
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performing a first sintering process on the substrate
in the first sintering chamber;
upon completion of the first sintering process, open-
ing the second chamber door between the first sin-
tering chamber and the second sintering chamber,
and placing the substrate into the second sintering
chamber; and
closing the second chamber door, and performing a
second sintering process on the substrate in the sec-
ond sintering chamber.

[0020] Optionally, the sintering apparatus further com-
prises a transporting chamber, and the sintering method
further comprises steps of:

after the first sintering process is performed on the
substrate in the first sintering chamber, opening a
third chamber door between the first sintering cham-
ber and the transporting chamber, and transporting
the substrate into the transporting chamber; and
closing the third chamber door and opening a fourth
chamber door between the transporting chamber
and the second sintering chamber, and transporting
the substrate into the second sintering chamber.

[0021] Optionally, the sintering apparatus further com-
prises a transporting chamber, and the sintering method
further comprises steps of:

after the second sintering process is performed on
the substrate in the second sintering chamber, open-
ing a fourth chamber door between the second sin-
tering chamber and the transporting chamber, and
transporting the substrate into the transporting
chamber; and
closing the fourth chamber door and opening a third
chamber door between the transporting chamber
and the first sintering chamber, and transporting the
substrate into the first sintering chamber.

[0022] The sintering apparatus of the present applica-
tion has two sintering chambers capable of being com-
municated with each other, and each of the two sintering
chambers is provided with a ventilation pipe for access
of a gas (for example, air or nitrogen), therefore, the two
sintering chambers may be in different atmospheres.
During operation, a substrate coated with glass cement
is first placed into a sealed first sintering chamber to com-
plete a first sintering process; then the substrate is placed
into the second sintering chamber to complete a second
sintering process. Compared with the prior art, a time
interval between the first sintering process and the sec-
ond sintering process can be reduced, and no more sec-
ond gas is wasted in transition from the first sintering
process to the second sintering process. The sintering
apparatus of the present application is applicable to a
sintering process of a display device.

Brief Description of the Drawings

[0023]

Figure 1 is a structural diagram of a sintering appa-
ratus in the prior art;
Figure 2 is a structural diagram of a sintering appa-
ratus in an embodiment of the present application;
Figure 3 is a structural diagram of a sintering appa-
ratus in an embodiment of the present application;
Figure 4 is a structural diagram of a sintering appa-
ratus in an embodiment of the present application;
Figure 5 is a structural diagram of a sintering appa-
ratus in an embodiment of the present application;
Figure 6 is a structural diagram of a sintering appa-
ratus in an embodiment of the present application;
Figure 7 is a flow chart diagram of a sintering method
in an embodiment of the present application;

[0024] Reference numerals: 1-sintering chamber; 11-
air ventilation pipe; 12-nitrogen ventilation pipe; 13-
chamber door; 10-first sintering chamber; 101-first ven-
tilation pipe; 102-blower device; 103-first chamber door;
20-second sintering chamber; 201-second ventilation
pipe; 202-second chamber door; 203-third ventilation
pipe; 3-transporting device: 4-transporting chamber;
401-third chamber door; 402-fourth chamber door; 5-
substrate.

Detailed Description of the Embodiments

[0025] In order to make a person skilled in the art better
understand solutions of the present application, the
present application will be further described in detail in
conjunction with accompanying drawings and embodi-
ments.

First Embodiment:

[0026] This embodiment provides a sintering appara-
tus, which is used for sintering a substrate 5 coated with
glass cement thereon, as shown in figure 2, and com-
prises a first sintering chamber 10 and a second sintering
chamber 20 disposed adjacent to each other, wherein
the first sintering chamber 10 is provided with a first
chamber door 103 capable of being opened or closed,
and a first ventilation pipe 101 communicating with ex-
ternal air, the substrate 5 may be placed into the first
sintering chamber 10 through the first chamber door 103;
the second sintering chamber 20 is provided with a sec-
ond ventilation pipe 201 for introducing a second gas into
the second sintering chamber 20; and
the first sintering chamber 10 and the second sintering
chamber 20 may be communicated with each other.
[0027] The sintering apparatus of the present embod-
iment has two sintering chambers capable of being com-
municated with each other, during operation, the sub-
strate 5 coated with glass cement is first placed into a
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sealed first sintering chamber 10 to complete a first sin-
tering process; then the substrate 5 is placed into the
second sintering chamber 20 to complete a second sin-
tering process. Compared with the prior art, a time inter-
val between the first sintering process and the second
sintering process can be reduced, and no more second
gas is wasted in transition from the first sintering process
to the second sintering process. The sintering apparatus
of the present embodiment is applicable to a sintering
process of a display device.

Second Embodiment:

[0028] This embodiment provides a sintering appara-
tus, which is used for sintering a substrate 5 coated with
glass cement thereon, as shown in figures 2-6, and com-
prises a first sintering chamber 10 and a second sintering
chamber 20 disposed adjacent to each other, wherein
the first sintering chamber 10 is provided with a first
chamber door 103 capable of being opened or closed,
and a first ventilation pipe 101 communicating with ex-
ternal air, the substrate 5 may be placed into the first
sintering chamber 10 through the first chamber door 103;
the second sintering chamber 20 is provided with a sec-
ond ventilation pipe 201 for introducing a second gas into
the second sintering chamber 20; and
a second chamber door 202 capable of being opened or
closed, is provided between the first sintering chamber
10 and the second sintering chamber 20.
[0029] The second gas refers to an inert gas generally
used in a sintering process, and in this embodiment, ni-
trogen is taken as an example to illustrate. Specifically,
in order to increase productivity, a plurality of substrates
5 coated with glass cement thereon are placed on a
clamp and then the clamp is first delivered into the first
sintering chamber 10 by a mechanical hand.
[0030] The sintering apparatus of this embodiment has
two sintering chambers, that is, the first sintering cham-
ber 10 and the second sintering chamber 20, between
which a second chamber door 202 capable of being
opened or closed, is provided. During operation, first, the
substrate 5 coated with glass cement is placed into the
first sintering chamber 10 through the first chamber door
103, then a first sintering process is completed for the
substrate 5 in sealed first sintering chamber 10; next, the
second chamber door 202 is opened, the substrate 5 is
placed into the second sintering chamber 20 and the sec-
ond chamber door 202 is closed, and a second sintering
process is completed for the substrate 5 in sealed second
sintering chamber 20. Specifically, a sintering time of the
first sintering process is 20-40 min, a temperature of the
first sintering process is at 300-350°C, a sintering time
of the second sintering process is 60-80 min, a temper-
ature of the second sintering process is at 400-350°C.
[0031] Compared with the prior art, a time interval be-
tween the first sintering process and the second sintering
process can be reduced, and no more nitrogen is wasted
in transition from the first sintering process to the second

sintering process. The sintering apparatus of the present
application is applicable to a sintering process of a display
device.
[0032] Optionally, the first sintering chamber 10 is fur-
ther provided with a blower device 102.
[0033] That is to say, the first sintering chamber 10 is
communicated with external air through the first ventila-
tion pipe 101, during the second chamber door 202 is
opened and closed, some nitrogen in the second sinter-
ing chamber 20 is inevitably brought into the first sintering
chamber 10, the blower device 102 of the first sintering
chamber 10 can discharge the brought nitrogen out of
the first sintering chamber 10 as soon as possible, so
that the air within the first sintering chamber 10 has a
desired purity.
[0034] Optionally, a third ventilation pipe 203 for intro-
ducing the second gas is provided at a position of the
second sintering chamber 20 close to the second cham-
ber door 202, as shown in figure 3.
[0035] That is to say, during the second chamber door
202 is opened and closed, some air in the first sintering
chamber 10 is also inevitably brought into the second
sintering chamber 20, in this case, by introducing the
second gas into the second sintering chamber 20 at a
position of the second sintering chamber 20 close to the
second chamber door 202, the second gas within the
second sintering chamber 20 may reach a desired purity
as soon as possible.
[0036] Optionally, the second chamber door 202 com-
prises a hard sealed heat insulation plate.
[0037] That is to say, in a common sintering process,
a temperature in the first sintering chamber 10 or the
second sintering chamber 20 may be up to hundreds of
degrees Celsius, forming the second chamber door 202
by the hard sealed heat insulation plate may prolong the
service life of the second chamber door 202.
[0038] Optionally, the sintering apparatus further com-
prises a transporting device 3 for transporting the sub-
strate 5.
[0039] That is to say, as shown in figure 3, in this em-
bodiment, the sintering apparatus further comprises a
transporting device 3 for transporting a clamp loaded with
a plurality of substrates 5 between the first sintering
chamber 10 and the second sintering chamber 20. Spe-
cifically, after completion of the first sintering process,
the transporting device 3 transports the clamp into the
second sintering chamber 20 from the first sintering
chamber 10; and after completion of the second sintering
process, the transporting device 3 transports the clamp
into the first sintering chamber 10 from the second sin-
tering chamber 20.
[0040] Optionally, the transporting device 3 is an ele-
vating stage, and the second sintering chamber 20 is
provided above the first sintering chamber 10, as shown
in figure 3. During a sintering process, the clamp is first
placed into the first sintering chamber 10 and on the el-
evating stage by using a mechanical hand, and a first
sintering process is performed. After the first sintering
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process is completed, the clamp is transported into the
second sintering chamber 20 from the first sintering
chamber 10 by using the elevating stage. After the sec-
ond sintering process is completed in the second sinter-
ing chamber 20, the clamp is transported into the first
sintering chamber 10 from the second sintering chamber
20 by using the elevating stage, and then taken out from
the first chamber door 103 by using the mechanical hand.
[0041] Optionally, the transporting device 3 is an ele-
vating stage, and the second sintering chamber 20 is
provided below the first sintering chamber 10, as shown
in figure 4. During a sintering process, the clamp is first
placed into the first sintering chamber 10 and on the el-
evating stage by using a mechanical hand, and a first
sintering process is performed. After the completion of
the first sintering process, the clamp is transported into
the second sintering chamber 20 from the first sintering
chamber 10 by using the elevating stage. After the sec-
ond sintering process is completed in the second sinter-
ing chamber 20, the clamp is transported into the first
sintering chamber 10 from the second sintering chamber
20 by using the elevating stage, and then taken out from
the first chamber door 103 by using the mechanical hand.
[0042] Optionally, the transporting device 3 is a trans-
mission slide rail, and the first sintering chamber 10 and
the second sintering chamber 20 are provided side by
side. As shown in figure 5, the first sintering chamber 10
and the second sintering chamber 20 are provided side
by side, the clamp is transported between the first sin-
tering chamber 10 and the second sintering chamber 20
by using the transmission slide rail.
[0043] Optionally, the sintering apparatus further com-
prises a transporting chamber 4, wherein a third chamber
door 401 capable of being opened or closed is provided
between the transporting chamber 4 and the first sinter-
ing chamber 10, and a fourth chamber door 402 capable
of being opened or closed is provided between the trans-
porting chamber 4 and the second sintering chamber 20.
[0044] That is to say, as shown in figure 6, the sintering
apparatus comprises three chambers, that is, a first sin-
tering chamber 10, a second sintering chamber 20 and
a transporting chamber 4. The first sintering chamber 10
is communicated with air through a first ventilation pipe
101, nitrogen is introduced into the second sintering
chamber 20 through a second ventilation pipe 201, and
the transporting chamber 4 is a transition chamber. When
the third chamber door 401 is opened and the substrate
is transported by the transporting device 3 from the first
sintering chamber 10 to the transporting chamber 4,
some air may be brought into the transporting chamber
4, and when the fourth chamber door 402 is opened and
the substrate is transported from the transporting cham-
ber 4 to the second sintering chamber 20, nitrogen en-
tering into the second sintering chamber 20 from the
transporting chamber 4 is reduced extremely, vice versa.
Thus, the transporting chamber 4 plays a buffer role, and
due to the buffer of the transporting chamber 4, there is
no significant change in purity of air in the first sintering

chamber 10 or the second sintering chamber 20.
[0045] Position relationship among the first sintering
chamber 10, the second sintering chamber 20 and the
transporting chamber 4 shown in figure 6 is just illustra-
tive, but not limited. Optionally, in an embodiment, the
transporting chamber 4 may be provided between the
first sintering chamber 10 and the second sintering cham-
ber 20.

Third Embodiment:

[0046] This embodiment provides a packaging system
for an organic light emitting diode device, which compris-
es the above sintering apparatus.
[0047] Obviously, there are many variations in specific
implementations of above embodiments, for example,
the chamber door may be in a manner of double-door or
a single-door, and specific positions and dimensions of
the chamber doors may be changed as desired.

Fourth Embodiment:

[0048] The present embodiment provides a sintering
method implemented by using the sintering apparatus of
the first embodiment or the second embodiment, as
shown in figure 7, the sintering method of this embodi-
ment comprises steps of:

S702, performing a first sintering process on a sub-
strate in the first sintering chamber 10;
S704, opening the second chamber door 202 be-
tween the first sintering chamber 10 and the second
sintering chamber 20, and placing the substrate into
the second sintering chamber 20; and
S706, closing the second chamber door 202, and
performing a second sintering process on the sub-
strate in the second sintering chamber 20.

[0049] Optionally, the sintering apparatus further com-
prises a transporting chamber 4, as shown in figure 6,
and the sintering method of this embodiment further com-
prises steps of:

after the first sintering process is performed on the
substrate in the first sintering chamber 10, opening
a third chamber door 401 between the first sintering
chamber 10 and the transporting chamber 4, and
transporting the substrate into the transporting
chamber 4; and
closing the third chamber door 401 and opening a
fourth chamber door 402 between the transporting
chamber 4 and the second sintering chamber 20,
and transporting the substrate into the second sin-
tering chamber 20.

[0050] Optionally, the sintering apparatus further com-
prises a transporting chamber 4, as shown in figure 6,
and the sintering method of this embodiment further com-
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prises steps of:

after the second sintering process is performed on
the substrate in the second sintering chamber 20,
opening the fourth chamber door 402 between the
second sintering chamber 20 and the transporting
chamber 4, and transporting the substrate into the
transporting chamber 4; and
closing the fourth chamber door 402 and opening
the third chamber door 401 between the transporting
chamber 4 and the first sintering chamber 10, and
transporting the substrate into the first sintering
chamber 10.

[0051] Compared with the prior art, a time interval be-
tween the first sintering process and the second sintering
process can be reduced, and no more second gas (ni-
trogen) is wasted in transition from the first sintering proc-
ess to the second sintering process.
[0052] It should be understood that, the above embod-
iments are merely exemplary embodiments for describ-
ing the principle of the present application, but the present
application is not limited thereto. Various modifications
and improvements may be made by those skilled in the
art without departing from the spirit and essence of the
present application, and these modifications and im-
provements also fall into the protection scope of the
present application.

Claims

1. A sintering apparatus for sintering glass cement
coated on a substrate, which comprises a first sin-
tering chamber and a second sintering chamber dis-
posed adjacent to each other, wherein
the first sintering chamber is provided with a first
chamber door capable of being opened or closed,
and a first ventilation pipe communicating with ex-
ternal air, the substrate is placed into the first sinter-
ing chamber or taken out from the first chamber door
through the first chamber door;
the second sintering chamber is provided with a sec-
ond ventilation pipe for introducing a second gas into
the second sintering chamber; and
the first sintering chamber and the second sintering
chamber are capable of being communicated with
each other.

2. The sintering apparatus of claim 1, wherein the first
sintering chamber is further provided with a blower
device.

3. The sintering apparatus of claim 1, wherein a second
chamber door capable of being opened or closed is
provided between the first sintering chamber and the
second sintering chamber.

4. The sintering apparatus of claim 3, wherein the sec-
ond chamber door comprises a hard sealed heat in-
sulation plate.

5. The sintering apparatus of claim 3, wherein a third
ventilation pipe for introducing the second gas is pro-
vided at a position of the second sintering chamber
close to the second chamber door.

6. The sintering apparatus of claim 1, further comprises
a transporting device for transporting the substrate
between the first sintering chamber and the second
sintering chamber.

7. The sintering apparatus of claim 6, wherein the trans-
porting device is an elevating stage, and the second
sintering chamber is provided above the first sinter-
ing chamber.

8. The sintering apparatus of claim 6, wherein the trans-
porting device is an elevating stage, and the second
sintering chamber is provided below the first sinter-
ing chamber.

9. The sintering apparatus of claim 6, wherein the trans-
porting device is a transmission slide rail, and the
first sintering chamber and the second sintering
chamber are provided side by side.

10. The sintering apparatus of claim 1, further comprises
a transporting chamber, wherein a third chamber
door capable of being opened or closed is provided
between the transporting chamber and the first sin-
tering chamber, and a fourth chamber door capable
of being opened or closed is provided between the
transporting chamber and the second sintering
chamber.

11. The sintering apparatus of claim 1 or 5, wherein the
second gas is an inert gas.

12. The sintering apparatus of claim 11, wherein the inert
gas is nitrogen.

13. A packaging system for an organic light emitting di-
ode device, which comprises the sintering apparatus
of any one of claims 1 to 12.

14. A sintering method implemented by using the sinter-
ing apparatus of claim 1, which comprises steps of:

placing a substrate into the first sintering cham-
ber;
performing a first sintering process on the sub-
strate in the first sintering chamber;
upon completion of the first sintering process,
opening the second chamber door between the
first sintering chamber and the second sintering
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chamber, and placing the substrate into the sec-
ond sintering chamber; and
closing the second chamber door, and perform-
ing a second sintering process on the substrate
in the second sintering chamber.

15. The sintering method of claim 14, wherein the sin-
tering apparatus further comprises a transporting
chamber, and the sintering method further compris-
es steps of:

after the first sintering process is performed on
the substrate in the first sintering chamber,
opening a third chamber door between the first
sintering chamber and the transporting cham-
ber, and transporting the substrate into the
transporting chamber; and
closing the third chamber door and opening a
fourth chamber door between the transporting
chamber and the second sintering chamber, and
transporting the substrate into the second sin-
tering chamber.

16. The sintering method of claim 14, wherein the sin-
tering apparatus further comprises a transporting
chamber, and the sintering method further compris-
es steps of:

after the second sintering process is performed
on the substrate in the second sintering cham-
ber, opening a fourth chamber door between the
second sintering chamber and the transporting
chamber, and transporting the substrate into the
transporting chamber; and
closing the fourth chamber door and opening a
third chamber door between the transporting
chamber and the first sintering chamber, and
transporting the substrate into the first sintering
chamber.
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